Introduction
Chrysosporium is a large genus of saprophytic fungi that is commonly found in the soil [1] . Chrysosporium infection is relatively rare in humans and typically occurs in immunocompromised hosts. We herein report a case of primary cutaneous Chrysosporium infection following ear piercing in an immunocompetent patient.
A 25-year-old healthy woman presented with a 2-year history of an itchy erythematous plaque on the right ear pinna. She had no fever, weight loss or other systemic symptoms. The patient had been treated with oral cephalexin, ciprofloxacin and anti-tuberculous agents without improvement. She had had her right ear pierced by a beautician 8 months before the lesion developed. Skin examination revealed ill-defined scaly erythematous and slightly edematous plaque, with small nodules on the rim of the right ear pinna and preauricular area ( fig. 1 ). There was no lymphadenopathy. The results of the rest of the physical examinations were normal. Laboratory investigations, including routine blood tests, liver and renal functions, and chest radiography were all within normal limits. HIV antibody testing was negative.
A punch biopsy was performed from the right preauricular area. Histological examination demonstrated superficial and deep perivascular and nodular inflammatory cell infiltration admixed with lymphocytes, histiocytes, plasma cells and multinucleated giant cells forming small foci of granuloma ( fig. 2a ). Non-pigmented septate hyphae were also seen within the granuloma ( fig. 2b ). Periodic acid-Schiff stain highlighted fungal hyphae ( fig. 2c ). The histological finding and laboratory investigations suggested a diagnosis of cutaneous hyalohyphomycosis. Polymerase chain reaction was performed on the colony sample using the gene fragment, and BLASTN search against the GenBank database revealed a 98% nucleotide sequence identity to Chrysosporium spp.
Based on the above findings, we diagnosed the patient as primary cutaneous hyalohyphomycosis from Chrysosporium spp. She was treated with oral itraconazole 200 mg per day, which resulted in mild improvement of the dermatosis. Therefore, the serum itraconazole trough level, which was measured just before the next dose administration, was investigated. Using a high-performance liquid chromatography (HPLC) assay, the itraconazole trough level in this patient was 0.118 μg/ml, which is not enough for the therapeutic concentration for localized infection (>0.5 μg/ml) [2, 3] . The dose was adjusted to 400 mg per day and the drug trough level after 7 days of administration was 0.572 μg/ml, showing dramatic improvement. The treatment was continued for a total of 8 months. No recurrence was observed during a 3-month follow-up after treatment had been discontinued.
Discussion
Hyalohyphomycosis is the term used to represent infections caused by colorless septate fungal hyphae in infected tissue [4] . The organisms causing hyalohyphomycosis include members of the Fusarium, Penicillium, Scedosporium, Acremonium, Paecilomyces, Aspergillus, Scopulariopsis, Basidiomycota, Schizophyllum commune, Beauvaria, Trichoderma, Chaectoconidium, Chrysosporium and Microascus genera [5] .
Chrysosporium is commonly found in the soil. Although Chrysosporium is usually a contaminant, its presence in cultures and histological sections is evidence of pathogenicity. Chrysosporium infection mostly affects the lungs, but dissemination to the brain, sinus, skin, bone, heart, liver and kidney has been reported especially in immunocompromised patients, such as those undergoing transplantation or patients with diabetes or AIDS [1] . Localized infections, such as keratomycosis or osteomyelitis, may also occur in healthy individuals [6, 7] . Primary cutaneous Chrysosporium infection is relatively rare. It has been reported in a heart transplant patient who presented with a scaly erythematous, multinodular lesion above the right knee with a history of trauma during a camping trip [8] . The prognosis is usually favorable, but very poor in the setting of persistent profound immunosuppression [1] .
In vitro susceptibility data for Chrysosporium spp. are limited, and minimum inhibitory concentration data are available only for some strains of Chrysosporium zonatum. Amphotericin B is the most active drug whereas itraconazole susceptibility is strain-dependent. Fluconazole and 5-fluorocytosine are not active [9] . Therefore, it is essential to follow up the clinical response and determine in vivo drug concentration. For itraconazole, it is advisable to evaluate the drug trough level in all patients early in the course of treatment (4-7 days), in patients with evidence of clinical failure, or following the initiation of any drug demonstrated to alter itraconazole metabolism. Using a HPLC assay, the itraconazole trough concentration for localized infection should be ≥0.5 μg/ml and >1 μg/ml in the case of treatment of systemic fungal infection [2, 3] .
In conclusion, we herein present a case of primary cutaneous Chrysosporium infection following ear piercing. It is important for clinicians to consider this condition in patients with slow-onset skin and soft tissue infection following cutaneous injury, particularly if they do not respond to conventional antibiotic treatment, even in an immunocompetent setting. In addition, the serum itraconazole trough level should be evaluated after administration for 4-7 days or in patients with poor clinical response, which may occur from individual pharmacokinetic variability. 
